AUTHOR SUMMARY
Deciphering the evolution of global climate from the end of the Last Glacial Maximum (LGM) approximately 19 ka to the early Holocene 11 ka presents an outstanding opportunity for understanding the transient response of Earth's climate system to external and internal forcings. During this interval of global warming, virtually every component of the climate system underwent largescale change, sometimes at extraordinary rates, as the world emerged from the grips of the last ice age. This dramatic time of global change was triggered by changes in insolation, with associated changes in ice sheets, greenhouse gas concentrations, and other amplifying feedbacks that produced distinctive regional and global responses. In addition, there were several episodes of large and rapid sea-level rise and abrupt climate change that produced regional climate signals superposed on those associated with global warming. Considerable ice-sheet melting and sea-level rise occurred after 11 ka, but otherwise the world had entered the current interglaciation with near-preIndustrial greenhouse gas concentrations and relatively stable We used empirical orthogonal functions (EOFs) to provide an objective characterization of the temporal and spatial patterns of the leading modes of global surface climate variability for the 20-to 11-ka interval as derived from 166 published proxy records. In addition to characterizing sea surface temperature (SST) variability, we also characterize variability in regional and global continental temperature and precipitation, as well as derive a composite of global temperature variability.
Our analysis indicates that the superposition of two orthogonal modes explains much of the variability (64-100%) in regional and global climate during the last deglaciation (Fig. P1) . The nearly uniform spatial pattern of the global temperature EOF1 and the large magnitude of the temperature principal component 1 (PC1) variance indicate that this mode reflects the global warming of the last deglaciation. Given the large global forcing of greenhouse gases (GHGs) (2), the strong correlation between PC1 and the combined GHG forcing (r 2 ¼ 0.97) (Fig. P1 ) supports arguments that GHGs were a major driver of global warming.
In contrast, the global temperature PC2 is remarkably similar to a North Atlantic Pa/Th record (r 2 ¼ 0.86) (Fig. P1) that is interpreted as a kinematic proxy for the strength of the AMOC (3 The global precipitation EOF1 shows a more complex spatial response than the global temperature EOF1, whereas the initial increase in the associated PC1 significantly lags the initial increase in the global temperature PC1 and exhibits greater millennial-scale structure than seen in the global temperature PC1 (Fig. P1) . Insofar as precipitation increases should accompany a warming planet, the approximately 2-ky lag between the initial increase in temperature and precipitation may reflect one or more mechanisms that affect low-latitude hydrology, including the impact of Oldest Dryas cooling, a nonlinear response to Northern Hemisphere forcing by insolation and glacial boundary conditions, or interhemispheric latent heat transports. This response may then have been modulated by subsequent millennial-scale changes in the AMOC and its attendant effects on African and Asian monsoon systems and the position of the Intertropical Convergence Zone and North American storm tracks.
